Abstract: Increasing globalisation, diversity of the product range and increasing customer awareness are making markets highly competitive, forcing different supply chains to adapt to different stimuli on a continuous basis. The necessary level of 'compatibility' among all the upstream and downstream players in a supply chain must be achieved to meet the strategic objectives of the supply chain. A mismatch between the objectives and capabilities of different players not only leads to the inefficient use of scarce resources but also affects the successful attainment of the strategic objectives for the supply chain. This paper briefly reviews some of the technical papers published to evaluate the performance of a single player or a supply chain over a chosen set of performance metrics. The paper then proposes a spreadsheet-based tool to address the issue of 'strategic fit' for a supply chain. The spreadsheet identifies the bottleneck areas in achieving the strategic fit between the supply chain's goals and the different players' capabilities. The spreadsheet also gives information regarding the time and monetary resources required to remove and/or reduce the mismatch, thereby serving as a valuable aid for strategic decision making.
Introduction
We all know that well-synchronised tunes in an orchestra create a melody, and asynchronous tunes create gibberish. The same holds true in the case of supply chains. To survive in today's highly competitive markets, it is important to realise the significance of synergising the strengths of all the players that constitute a supply chain. A supply chain with flexible and agile players will be better positioned to adapt to the changes more readily (Agarwal et al., 2005) . This often necessitates a change of focus among the players from their own 'business interests' to 'supply chain interests'. Individual players should put supply chain 'common good' ahead of their own organisation-specific interests. As Cottril (1997) puts it, the supply chain's economic value is best enhanced when the realisation occurs that true competition is between supply chains, wherein performance is measured using overall chain metrics. This paper focuses on the importance of having a time-bound strategy as a whole for the supply chain. It calls for deciding upon the appropriate long-term, medium-term and short-term strategies to achieve the supply chain's goals. No strategy will work if it is not possible to measure the progress being made. Hence, it is important for a supply chain to determine the appropriate performance metrics to evaluate the performance as a whole. The lack of a balanced approach and the lack of a clear distinction between metrics at strategic, tactical and operational levels are some of the important reasons that create the need for performance measurement and metrics for a supply chain (Gunasekaran et al., 2001) . The degree to which each performance metric is satisfied across the different players determines the degree of strategic fit. It would be difficult and may even be impossible to realise the supply chain objectives in the absence of compatibility between different players. The proposed tool helps in comparing the performance across different links/players to help evaluate the match between the supply chain goals and the compatibility among the players to achieve the same.
This paper is organised as follows. Section 2 describes briefly supply chain goals and strategies. Section 3 briefly dwells on the appropriate performance measures and metrics for supply chains with a primary focus on responsiveness and cost. In Section 4, different performance evaluating tools are reviewed. Section 5 explains in details the various elements of the proposed spreadsheet-based tool. Section 6 offers some concluding remarks.
Supply chain goals and strategies
Isolated business strategies with poor conformance to the overall supply chain strategy often results in certain short-term benefits at the cost of long-term gains. It is important for a supply chain to align the activities from the strategic level through the managerial and to the operational level to be cost effective (Simchi-Levi et al., 2000) . Advocating the benefits of collaboration for a supply chain, Terwilliger (2002) describes supply chains as living, breathing entities. Focus on a specific function/department/process will only lead to local solutions whereby the organisations miss the opportunity to achieve global optimality (Lee and Billington, 1992) . Considering supply chain management as a dynamic process, Terwilliger (2002) advises against too much risk minimisation at the cost of missing significant opportunities. Though vertical integration seems to be an alternative for supply chain management, it may prove to be an adventurous option in the presence of highly specialised manufacturers and service providers. For example, Michael Dell in his interview with Magretta (1998) believes that if his company were vertically rather than virtually integrated, it would need five times as many employees and would suffer from a 'drag effect'.
Once the supply chain focus is decided on (i.e., the order winners such as price, responsiveness, product aspects), plans should be developed for different time horizons involving all the players constituting the supply chain.
Strategic planning/long-term planning
The key characteristics of different types of planning are presented in Table 1 . The time horizon for strategic planning will be in years and typically longer than two years. At this stage of planning, long-term infrastructural requirements and workforce requirements will be planned to address supply chain goals. For example, depending on the visualised growth potential, one could plan for additional manufacturing facilities, their locations, number of qualified personnel required and their specialties. One could also plan for the appropriate make/buy decisions that would be necessitated by the targeted growth for the supply chain as a whole. Outsourcing decisions that do not take into account the long-term implications tend to cost the supply chain more than it bargained for, in terms of the total cost of ownership. While sharing Polaroid's supply-chain experience, an anonymous (1998) author points out the importance of performing outsourcing analysis before deciding to outsource an activity or continue to perform it in-house. Given the long-term consequences of these decisions, it is very important to make these investment decisions with utmost care, keeping the long-term strategy firmly in view. Gresham and Eckman (2003) advocate the alignment of asset base with the business strategy for improving the operating profits of a manufacturing organisation. 
Tactical planning/medium-term planning
The time horizon for tactical planning generally ranges between three and 24 months. The crucial input element for this stage of planning would be the forecasted demand for different products/services. Since the demand for different products involves uncertainty -a random variable -proper care has to be taken in deciding on the demand for different kinds of products during the time horizon under consideration. Planning elements might include placing the orders for different kinds of supplies, work force allocation, hirings/firings, capacity planning for manufacturing units, utilisation rates for machinery etc. A centralised decision-making authority for the supply chain that would facilitate the information flow among all the players will go a long way in establishing a sustainable medium-term plan. Terwilliger (2002) believes that Collaborative Planning, Forecasting, and Replenishment (CPFR) has become a globally accepted business process standard built on trust and sharing of information. Responsive supply chains with information symmetry will facilitate in achieving the medium-term plan goals as realistically as possible. 'Quick Response' is one such concept that could be used for supply chain integration. Allen (1995) believes that Quick Response is a Supply Chain partnering process for retailing that is roughly equivalent to Just in Time (JIT) for manufacturing.
Operational planning/short-term planning
The time horizon for short-term planning could be anywhere from a few days to three months. This will be a detailed plan taking into account all kinds of contingencies. Tactical plans developed in the earlier stage will be a key input to operational planning. This will include the receiving of appropriate supplies, scheduling, routing for different products/product categories, assigning appropriate personnel for different plants, preparing/following the maintenance schedules for a variety of equipment and achieving information symmetry among different players. The success of operational planning for the supply chain depends largely upon the information symmetry among the players. It is important to have the right information at the right place to minimise demand distortion as we move up the supply chain due to the bullwhip effect. Information symmetry also helps in downplaying the effect of the hockey stick syndrome, one of the causes of the bullwhip effect. Hines et al. (2000) refer to the state that the hockey stick syndrome refers to the fact that sales or production levels peak towards the end of a measurement period in order to comply with given performance targets. Inventory and logistics costs management require proper control and scrutiny at this stage of planning for the supply chain. Transportation costs constitute a major chunk of the logistics costs. Engler (1997) states that, according to the US Department of Commerce, nearly 60% of all Fortune 500 companies' logistics costs are spent on transportation costs.
Performance measures and metrics
In spite of the increasing awareness about the importance of 'performance evaluation' among industrial circles, the prevalence of different kinds of measures that try to address performance in different areas not only adds to the confusion but also shifts the focus from the overall supply chain goals. Performance measures focusing purely on financial or operational aspects of a firm will make the firm adopt a skewed approach, thereby depriving it of the benefits that would accrue from adopting a balanced approach (Gunasekaran et al., 2001) . For these reasons, it is important for an organisation to choose appropriate performance metrics at different levels of planning that not only addresses this imbalance but also takes care of the overall supply chain objectives. Determining the order-winners and qualifiers for the supply chain and the consequent selection of the appropriate performance metrics for different time horizons would constitute the next logical step. Close attention should be paid to functional perspectives, customer's views and actual orders while determining order-winners and qualifiers (Hill, 1993) . Many companies have not succeeded in maximising their supply chain's potential. This is because they have often failed to develop the performance measures and metrics needed to fully integrate their supply chain to maximise effectiveness and efficiency (Gunasekaran et al., 2004) . Cost and responsiveness are the typical order-winners for the competing supply chains in the current day competitive markets. Hence, depending on the supply chain long-term strategy, one could focus either on the responsiveness aspect or on the cost-effectiveness aspect of the supply chain operations (Fisher, 1997) . In reality, most of the supply chains would operate somewhere between these two extremes on the cost-responsiveness spectrum. In supply chains where responsiveness to customer demand plays a major role, as in the case of the fashion industry, costs tend to be high as shown in the upper right quadrant of Figure 1 . When the product is mass produced, product variety and product cost tend to be low. While having high product variety and at the same time achieving low costs is the most ideal position, in general terms, high costs and low product variety would be the least desirable option. Different players in the supply chain could have potentially different foci on the cost-responsiveness spectrum. Hence, achieving unanimity with respect to the 'strategic planning' among the players plays a crucial role in aligning business strategy with the supply chain strategy. There are a number of technical papers regarding choosing the appropriate supply chain for a product in the manufacturing context. Fisher (1997) emphasises the importance of considering the importance of the nature of the demand for products before devising the respective supply chains. Understanding the customer and supply chain uncertainty is one of the basic steps for achieving strategic fit in a supply chain (Chopra and Meindl, 2003) . Depending on the supply chain's focus, appropriate performance metrics have to be chosen. For general guidance, there are a number of references available in the manufacturing context. However, most of them could be adapted to other industries depending on their suitability. The Supply Chain Operation Reference (SCOR) model (SCOR version 7.0, 2005) is organised around the five management processes of Plan, Source, Make, Deliver and Return. SCOR presents performance metrics that enable us to describe simple to complex supply chains in a uniform way by using a common set of definitions. Gunasekaran et al. (2001) present a framework on performance metrics for performance evaluation at all the levels of planning in the supply chain context. Some typical performance metrics for business strategies focusing on cost and responsiveness as order-winners for different time horizons are presented in Table 2 . Table 2 is by no means an exhaustive one, each organisation has to develop its own performance metrics that are aligned with supply chain goals. A fish-bone diagram could be used to identify the root causes for the good/adverse effects witnessed at the operational level. The diagram would facilitate the identification of appropriate performance metrics. For any specific process, one could construct a fish-bone diagram delineating all the primary, secondary and tertiary causes for a specific event of occurrence, which could facilitate in identifying the appropriate performance metrics. van der Bij et al. (1999) make extensive use of fish-bone diagrams to achieve integral quality management instead of sub-optimal local quality management for healthcare organisations.
Performance evaluation tools
This section briefly reviews a few performance-evaluating tools developed in the context of enterprise/supply chain management. Though these tools have a manufacturing background, these are generic in nature and could be used by any organisation.
Kiviat graph
The Kiviat graph is a simple performance evaluating tool. It alternates between good and bad attributes. By plotting good and bad attributes on successive axes for a product or service, under ideal conditions, one should realise a star-like graph (Kleijnen and Smits, 2003) . A typical pair of attributes in the context of a typical manufacturing industry could be customer satisfaction (which should be high) and customer cycle time (which should be low). A quick comparison of the attributes and visual appeal are the advantages of this tool (Kleijnen and Smits, 2003) .
Figure 2 Kiviat graph
Source: Kleijnen and Smits (2003) However, a few disadvantages of this tool are the 'number of performance metrics' that could be considered 'at a time' and the inability of the tool to compare performance for different players. Another serious disadvantage is that no quantitative intuition could be developed with this tool.
Spider diagram
The Spider diagram referred by Kleijnen and Smits (2003) could be used to compare five performance metrics at a time. The chosen performance metrics for a particular function/department will be awarded a score on a scale from 1 to 100. The area covered by the lines joining the scores will visually explain the level of performance achieved. As in the case of the Kiviat graph, a quick comparison of attributes and visual appeal are the advantages of this tool. However, the disadvantages are that only five performance metrics could be considered at a time and the inability of the tool to compare performance across different players/functions. Both the tools, apart from projecting the current scenario, do not give any additional information like the time frames/financial resources required to bring the performance of the function/process to the benchmark level. Compatibility across the players/functions also cannot be evaluated, as these tools can consider only a single player/function at a time (Kleijnen and Smits, 2003) .
Figure 3 Spider diagram
Source: Kleijnen and Smits (2003) 
Radar diagram
We have also come across another supply chain performance evaluation tool in the literature labelled 'radar diagram' that is more versatile than the above tools. However, it has limitations with respect to number of performance metrics and the number of functions/players that could be considered at a time. In addition, there is no provision to incorporate quantitative data, thereby making it less useful for facilitating decision making.
Spreadsheet-based tool for performance comparison
The proposed spreadsheet-based tool addresses the concerns of the above-mentioned visual tools in the context of a supply chain. This tool could be used to compare performance of the following:
• the constituents of a single function/department with respect to a chosen set of performance metrics • several functions/departments at a time for a chosen set of performance metrics
• all the links of the supply chain with respect to a chosen set of performance metrics.
In addition to the visual appeal, this tool also incorporates data for rectifying the mismatch between the supply chain or organisational strategy and the capability of the supply chain players or organisational functions in terms of resources like time and money. By using this tool, one could decide at a specific point of time whether to go ahead and achieve the strategic fit, to settle for a lower level of strategic fit or to postpone the decision to achieve the strategic fit.
Prerequisites for using this tool
It is important to see that the following requirements are fulfilled before embarking upon using the proposed tool for performance comparison:
• The supply chain/or organisation has a well-defined set of goals/objectives for the long term, the medium term and the short term.
• Appropriate performance metrics have been identified at all levels of planning, which could be used to compare the performance across different players or functions.
• The 'ideal values' of the performance metrics either with respect to the leaders in the industry/supply chain or 'self-identified' are available (i.e., benchmarking has been done with respect to the chosen set of performance metrics).
Key steps involved in using the proposed performance comparison tool
The following steps are critical for using the proposed performance comparison tool:
Step 1
Decide on the strategic objective(s) and the appropriate performance metrics for the supply chain or organisation.
Step 2 Develop appropriate tactical objectives and relevant performance metrics for all the players or functions depending on the strategic objectives decided on in
Step 1.
Step 3 Decide on key performance metrics for appropriate operational objectives in the light of the tactical objectives developed in Step 2, which need to be evaluated for all the players or functions for each of the tactical objectives identified in Step 2.
Step 4 Place all the players or functions that need to be compared for a specific operational performance metric, and locate them next to the performance metrics in the order visualised by the supply chain or organisation on a spreadsheet.
Step 5 Adopt a five-point Likert scale for denoting the degree of satisfaction with respect to the fulfilment as required by a specific performance metric (1 is the worst and 5 is the best). Scores awarded should preferably depend on quantitative data.
Step 6 Award appropriate 'scores' for the chosen performance metrics considered in
Step 3 for all the players or functions, and join the scores by straight lines.
Step 7 Assign a monetary value and time required to advance from a lower score to a higher score.
Step 8 Repeat Steps 4 to 7 for all other operational performance metrics in a cascading manner.
Step 9 Repeat Steps 3 to 8 for all the other tactical performance metrics.
Step 10 Repeat Steps 2 to 9 for all the other strategic performance metrics.
Interpretation of the spreadsheet-based tool
Consider a hypothetical supply chain as illustrated in Figure 4 , with customer satisfaction as one of the strategic objectives. Let us consider, as shown in Figure 5 , total customer cycle time, delivery reliability and order fill rate as some of the tactical objectives considered by the supply chain in line with its strategic objective. Let us just consider the tactical objective of 'total cycle time' for explaining the above spreadsheet. Let the nonconforming product level, throughput rate and information symmetry level be the three performance metrics at the operational level for the tactical objective of total cycle time. We are only considering six players in our supply chain for the sake of brevity. Assume that prerequisites described under Section 5.1 are satisfied. From Figure 4 , it is clear that for the performance metric 'NC (nonconforming) product level', only two players, namely, the manufacturing unit and the retailer are at the benchmark level. C ip is the cost estimate for any player p to reach the benchmark level performance for the performance metric i. It is clear from Figure 4 that for the tier-3 supplier to reach the benchmark level 5 from the present level of 4, it costs $25,000 and takes two months. For tier-2 supplier, it takes $100,000 and 12 months to reach the benchmark level. The total cost (Sum (C ip )) is the total amount of money required to bring all the players to the benchmark level of 5. For the performance metric under consideration, it costs $200,000 for the supply chain as a whole. Similarly, T ip is the time 
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required by player p to reach the benchmark performance level for the performance metric i. Assuming that the times required by the lagging players to reach the benchmark level are independent, Max (T ip ) is simply the longest time required by any of the players to reach the benchmark level from its current position. For the performance metric under consideration, it takes 12 months for the supply chain as a whole to reach the benchmark level, which by the way is the time required by the tier-2 supplier to reach the benchmark level. Similar explanations can be given for other performance metrics and the respective costs and times required by the supply chain as a whole to reach the benchmark level.
Overall supply chain/organisational cost (Sum (sum (C ip )+…(C kp )) shown at the bottom is the sum of all the total costs for all the performance metrics considered, which is $264,000 in this case. Similarly, Max (T) is the longest time it takes for all players to reach the benchmark level for the performance metrics under consideration, namely, Max (max (T ip ),.., max (T kp )), which is 12 months in our case. Similar Excel charts can be developed for the other two tactical performance metrics not considered here, namely, delivery reliability and order fill rate (from Figure 5) , by considering the appropriate operational level performance metrics and the expected cost and time resource requirements. This framework can be easily extended to other strategic objectives (if any) by developing the appropriate performance metrics at tactical and operational levels. Overall cost and time frames for the supply chain for all the tactical and strategic performance metrics considered can be obtained by following Steps 8 to 10 as explained in Section 5.2.
If the total cost and time frames are feasible, then the supply chain/organisation can go ahead and try to achieve the compatibility among the players or functions. This can be done by bringing all the players or functions to benchmark performance level with respect to all the performance metrics to realise the supply chain or organisational goal(s). If time and/or revenue constraints prevent any specific player or function from achieving the benchmark level performance, then the management could try to achieve that 'level of performance' which is feasible and could postpone the goal of achieving the 100% compatibility until that time when it would be feasible to satisfy the time and/or revenue constraints. This helps the management in several ways:
• Management can know whether the agreed upon strategic and/or tactical goals are feasible and what it takes to achieve them in terms of time and money.
• It is an excellent visual aid to locate the bottleneck players or functions.
• By knowing the limits to which bottleneck player or function could enhance their performance with respect to the financial and time constraints, management could use this as a decision-making tool in planning their capacity decisions, outsourcing decisions, investment decisions etc.
Versatility of the spreadsheet-based tool
We have explained the tool with respect to a supply chain strategic alignment problem. The tool could very well be used to compare the performance of different functions in an organisation or different departments within a function with respect to satisfying the organisational or functional goals. In addition to comparing the performance of players with respect to a chosen set of performance metrics, this tool will also serve as an excellent aide for performing any kind of gap analysis.
The following example illustrates how gap analysis in achieving the ISO 9000-2000 standards for all the players in a supply chain can be performed using the tool.
Gap analysis for a supply chain for achieving ISO 9000-2000 standards for different players is depicted in Figure 6 . By considering the eight clauses that constitute the ISO 9000-2000 requirements and plotting the capability of the players with respect to satisfying the requirements of the said clauses on a Likert scale, we can easily identify the bottleneck players. By knowing what it takes in terms of time and monetary resources to satisfy the requirements, management can then take the appropriate decisions to achieve the quality related goal(s) as a whole for the supply chain. The same notation is used as in the case of Figure 4 . 
Managerial implications
The simplicity and versatility of the proposed tool would make it an excellent choice as a decision support tool at all levels of management. Knowledge of Microsoft Excel is all that is required to make use of this tool. This tool in conjunction with traditional CPM/PERT techniques would prove to be an invaluable aid in project management with its ability to envision different scenarios involving different time/cost frames. Because of the scalability of the proposed tool, any kind of comparison can be made for the chosen set of performance metrics. This comparison can be among the different machines in a machine shop or different departments constituting a specific function such as manufacturing and distribution or even players in a supply chain. The incorporation of cost and time frames into the model will help management know what it takes to achieve the compatibility among the players/functions/departments to realise the supply chain/organisation/function objectives. This knowledge in conjunction with fund flow analysis will allow management to make appropriate decisions with respect to issues such as insourcing/outsourcing, investment in 5M resources (Man, Machine, Material, Measurement and Method) and so on. 
Conclusion
In this paper, an attempt has been made to review some of the existing performance comparison tools. Also, we have proposed a new performance comparison tool that overcomes several limitations with existing tools. While the existing performance comparison tools reviewed in this article are simple and visually appealing, they tend to lose their visual appeal if the number of players/functions increases and/or the number of performance metrics increases. Moreover, they do not take into account the resources (time and money) required to bring lagging players of the supply chain and/or organisation to improve their ability to satisfy a performance metric to the benchmark level. The methodology we proposed contributes significantly to address these questions. The incorporation of cost and time periods into the model will help management better understand what it takes to achieve improved compatibility among the players/functions to realise the supply chain/organisational objectives. Another contribution made in this research paper is the novel application of MS Excel for developing a simple visual tool to identify the bottleneck players/functions that would facilitate decision making in aligning the respective business or functional strategy with the corresponding supply chain/organisational strategy. Another contribution of this paper is the versatility of the proposed tool to perform 'gap analysis' to check on the viability of strategic objectives. There are, however, certain limitations associated with the proposed model. While the proposed model considers resource requirements as deterministic, in the real world, uncertainty involved in quantifying time and financial resources required for a particular player/function to reach the target performance level can be a significant factor. In addition, for the sake of simplicity, the proposed model considers just one player for each stage of supply chain. However, as the number of players at each stage increases, it would become necessary to develop a 'performance apportionment scheme' among the players that constitute a particular stage. Interdependent nature of performance among the players is also not considered in this model. Often times, improving the performance of a player would call for additional investments at other stages as well. Given the above limitations, we advise the practitioners to use this model at the strategic level to develop intuition with respect to achieving compatibility among different stages. Future research directions could include incorporation of uncertainty involved in quantifying the time and financial resources required for a particular player/function to reach the target performance level, developing a 'performance apportionment scheme' when the number of players at a stage is more than one and incorporating interdependencies among the players' performances.
